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4% &, —180+24°C (n=8) ¥ CHEWAITH A, BEIEZ I 2 FIERT @R f e <&
WIEEL (T Lz, —FHEK X b —15°C & CHE L il ando &+ v 2500
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Summary

The ecological observation on the overwintering prepupae of Sciara sp. (Sciaridae)
was made in relation to their frost resistance.

Colonies of the prepupae were found in the dead stem of a herbaceous plant,
Lilium cordatum var. glehnii Woodcock, throughout the cold season. The colonies
were formed along the wet inside of the empty stem at a height of about 10 cm above
the ground. The number of the prepupa in a colony was from about 150 to 300. The
colonies always located in the north side in the stem in late autumn. On the other
hand, the colony in late spring located in the south side during the day and moved to
under ground part in the stem during the night.

The inside surface of the empty stem was always wet, because the plant grew on
the wet ground under the trees. The wet prepupae, when they were cooled, easily froze
at —4.2+14°C (n=8) by ice inoculation. Therefore, during late autumn and early
spring the prepupae were observed to freeze several times. The minimum temperature
of the frozen prepupae was —12°C. This was recorded before snow coming in late
autumn. A thick snow cover of about 90 cm in depth was remaining on the ground
throughout midwinter, and no prepupae within the stems under the snow cover were
found to freeze.

When the overwintering prepupae were cooled down at the rate of 0.1°C/min after
an ice inoculation, more than half of them were able to survive after thawing from
the body freezing at —15°C for 24 hours. In the end of April, however, only a few of
the prepupae could survive freezing at —10°C for 24 hours.

In the overwintering prepupae a remarkably large amount of sugar, estimated to
be 31.1 mg/g fresh body weight, was found, but the amount of glycerol was very slight.
The amount of sugar in the prepupae decreased to 17.1 mg/g fresh body weight at the
end of April.

When the overwintering prepupae were cooled at the rate of 1°C/min without ice
inoculation, they were supercooled to a temperature of —18.0::22.4°C (n=8). While
keeping at —15°C without ice inoculation, the 80 per cent of prepupae froze spontane-
ously within 24 hours. No prepupae frozen spontaneously could survive after thawing
from the body freezing at —15°C.

The frozen sections from the prepupae frozen spontaneously and those frozen by an
ice inoculation were observed at —15°C. No ice crystals were observed within the tissues
of the prepupae frozen by ice inoculation. All the tissues were dehydrated and shrank
between frozen haemolymph. On the other hand, when the prepupae froze spontane-
ously, intracellular freezing occurred in almost all the cells of ganglions, fat-bodys and
epithermis of intestin. Therefore, it seems clear that the body freezing by ice inoc-
ulation was necessary for this overwintering prepupae in order to aboid injury caused
by intracellular freezing.
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